Evidence for the in vitro and in vivo interaction of Ras with protein kinase C zeta.
The zeta isoform of protein kinase C (zeta PKC) has been shown to be involved in the maturation of Xenopus oocytes and mitogenic signaling in fibroblasts. zeta PKC also regulates the important transcription factor nuclear factor kappa B, most probably by phosphorylation of the inhibitory molecule I kappa B. The mechanisms that control zeta PKC activity are still poorly characterized. This kinase is not activated by diacylglycerol but is potently stimulated in vitro by the products of phosphatidylinositol 3-kinase (PI 3-kinase), which suggests that zeta PKC is at least one of the critical targets of PI 3-kinase-triggered signals, and strengthens its role in cell proliferation. PI 3-kinase has been shown, like Raf, to be a direct effector of Ras. zeta PKC is a required step for Ras mitogenic signaling. Therefore, it is possible that zeta PKC directly interacts with Ras during mitogenic activation. We demonstrate here that Ras interacts in vitro with the regulatory domain of zeta PKC as well as that the association of zeta PKC with Ras in vivo is triggered by platelet-derived growth factor. It is also shown here that the expression of a dominant negative mutant of Ras (Asn-17) severely impairs the activation of zeta PKC in mouse fibroblasts.